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I.
Tobacco Use Epidemiology
A.
Trends in Smoking Prevalence

1.
There were 46 million American adult smokers (20.6%) in 2005 and an estimated 4 million child smokers under 18 years of age.  Gender differences are narrowing with 22.1% of men (13.7 — 30.6%) and 19.2% of women (9.3 — 26.9%) smoking.  The smoking prevalence for all states decreases less than 1% per year and is 11.5% in Utah to 28.7% in Kentucky with some states noting increases in smoking.  Adult smoking might be beginning to mirror the current smoking patterns among middle and high school students, which have not changed from 2002 to 2005.

Smoking Prevalence by Race and Sex, 2005*

	Race
	Men (%)
	Women (%)
	Total (%)

	White, non-Hispanic
	25.5
	22.8
	24.0

	Black
	27.7
	17.9
	22.3

	Hispanic
	21.6
	11.9
	16.7

	American Indian/Alaskan
	33.5
	31.7
	32.7

	Asian/ Pacific Islander
	18.5
	  6.3
	12.4

	TOTALS
	22.1%*
	19.2%*
	20.6%*


*NHIS data, MMWR October 27, 2006: 55 (42), 1148-51

2.
Half of everyone (49.2%) who has ever smoked in the USA has already quit, 44.7 million adults.

3.
Most tobacco users have never received effective, professional treatment.  High-risk smokers have been overlooked and under-treated, assuming they really don’t want to quit.
4.
Healthy People 2010 objectives set a goal of: a) 12% national prevalence (reached only in Utah), b) reducing second-hand smoke exposure to 45% (range now is 63.6%, WV to 82.9%, AZ), and c) increasing smoke-free workplace policies to 100% (range now is 54.8% NV to 85.8% WV).  
II.
The Neurochemistry of Nicotine: Clues to stopping the tobacco-addiction cycle

A.
Tobacco dependence involves a highly controlled or compulsive pattern of drug use, psychoactive or mood-altering effects involved in a pattern of drug taking, and nicotine is the primary drug responsible for creating tobacco dependence at the cellular and sub-cellular level. Nicotine has powerful, highly beneficial re-enforcing effects in the brain “reward” tobacco use and lead to further tobacco use.

1. Nicotine has a cascade effect on a variety of neurotransmitters and is one of the most potent stimulants of the midbrain dopamine reward pathway.  

2. Nicotine acts on the locus ceruleus to release norepinephrine that regulates vigilance, arousal, concentration and stress reactions.  

3. The mesolimbic dopamine system is the brain's "pleasure pathway" creating the dependency cycle.  The Ventral Tegmental Area releases dopamine at the Nucleus Accumbens and the prefrontal cortex when stimulated by nicotine.

4. Nicotine can reduce arousal or anxiety, or function as a stimulant improving depressive symptoms depending on the dose and rate of intake. Some who do not stop smoking may be self-administering nicotine to correct an inadequately functioning neurochemical balance.  This may make some smokers vulnerable to the persistent use of nicotine in order to "just feel normal".  When these individuals stop using nicotine they may experience more unpleasant withdrawal symptoms (anxiety and dysphoria) than those with a normally functioning dopamine reward pathway.

5. Smoking to avoid nicotine withdrawal symptoms may primarily drive some smokers rather than the pleasurable feelings of mood alteration from nicotine.
B. Genetics of neurochemical regulation play an important role in determining the level of nicotine that "feels comfortable".  Twin studies provide best evidence of concordance in level of smoking.  High nicotine dependence, which is genetically based is a primary factor for failure to quit or likelihood of relapse. This is one of the most rapidly growing areas of tobacco dependence, with work focusing on poly-allelic systems and specific SNPs (Single Nucleotide Polymorphisms).  The ultra-high doses of nicotine that the cigarette delivers in < 7 seconds to the CNS up-regulates the synthesis of many key CNS nicotinic receptors, including the a4b2 receptor in the dopaminergic mesolimbic pathway, essentially permanently increasing this receptor density 2- to 3-fold while simultaneously transiently desensitizing them so that the normal ligand, acetylcholine, cannot activate the a4b2 receptor. Recent research also shows that if an individual possesses certain SNPs, that person will be ~50% less likely to become tobacco dependent in childhood or early adolescence; if that person does become tobacco dependent in the pediatric-age range, then later in life when that patient seeks out tobacco-dependence treatment, those that possess specific SNPs will have an ~50% better treatment-response rate, independent of other factors, but keeping treatment intervention constant.

C. Safety of nicotine (as distinct from tobacco smoke). Nicotine is medically safe. It does not cause neoplastic disease, coronary artery disease, activate platelet aggregation, or the other diseases that tobacco smoke causes. Unlike coffee or green tea, which delivers a mild CNS-active drug, caffeine, in a safe delivery system – a cup of coffee or tea – the cigarette is a highly toxic delivery system that delivers a potent CNS-active drug that is medically not toxic. It is important to separate tobacco-smoke’s profound medical toxicity from the fundamental medical safety of nicotine, itself.

III.
Psychiatric co-morbidity with nicotine dependence (dual diagnosis) has only been seriously studied in the last decade.  Smoking is the most common addiction among psychiatric patients. People with psychiatric illness use 45% of all tobacco products in the USA.  Smoking prevalence ranges from 50-84% depending on the severity and psychiatric diagnosis.  "The inherently stressful nature of early abstinence, the lack of social support and positive coping strategies, and the high levels of other coexisting substance abuse problems all contribute to the risk of relapse.  Until clinical trials provide definitive evidence, it is prudent to stabilize psychiatric disorders prior to initiating withdrawal from tobacco." (Bollinger, The Tobacco Epidemic)

A.
Affective disorders are now widely recognized as associated with smoking.

1. Depression, dysphoria, and depressive symptoms

a. Nicotine is the most widely used, most effective, and least toxic OTC antidepressant available.  When a smoker stops using this "mood altering drug-of-choice” it should not be surprising that many experience "sad or blue moods" or develop suicidal ideation or develop a Major Depressive Disorder (MDD).

b.
Surveys indicate that up to one-third of smokers (VA population is 50%) have depressive symptoms by self-administered tests compared to the general population rate of 4-8%.
c.
Suicidal thinking may occur in 6-8 smokers out of 100 who try to quit "cold turkey".  This can be prevented by screening for depression prior to quit attempts and referring smokers for appropriate diagnosis, management and pharmacotherapy for their co-morbid condition.

d.
The mechanism may involve other chemical mediators in addition to nicotine in tobacco smoke, e.g., MAO-Inhibition.

2.
Anxiety, especially severe panic disorders, are also linked to tobacco dependence.  Serotonin release is primarily involved in the calming effect some smokers seek.

B.
Psychotic disorders often predispose to nicotine use to counteract the adverse reactions of the anti-dopaminergic drugs used to treat the primary disorder.  Newer neuroleptics show evidence of reduced spontaneous smoking.  Approximately 85% of schizophrenics are smokers.

C.
Chemical dependency comes in combinations.  Nicotine is often the "gateway" drug for children and adolescents many years prior to alcohol use.  Adolescents who smoke heavily are at very high risk for multiple drug use.  The majority of recovering addicts (75%) report nicotine is more difficult than all other addictions to relinquish.  The most common cause of death in recovering alcoholics is tobacco.  If we address the “whole recovering person” we must include their most life threatening addiction, nicotine.

D.
Eating disorders will sabotage recovery from nicotine when the normal adult appetite returns, taste and smell improve and weight gain is detected.  Smokers with eating disorders should be under optimal treatment prior to a quit attempt.  This should be suspected especially in young Caucasian women who have difficulty quitting smoking.

E.
Post Traumatic Stress Disorder (PTSD) often with mixed anxiety and depressive elements has a high rate of nicotine dependence with poor cessation outcomes.

F.
Attention Deficit Hyperactivity Disorder (ADHD) is benefited by the noradrenergic effect that improves concentration, vigilance and attention span.  Screen for ADHD in young children who use tobacco and have poor school performance.

G.
Anti-social Personality Disorder is also highly associated with tobacco, alcohol and other illicit drug use.

IV.
Pharmacotherapy of Nicotine Dependence

Pharmacologic agents that ameliorate or eliminate nicotine withdrawal phenomenon without serious side effects can improve abstinence.  Three different agents are approved by the FDA.

A.
Nicotine medications, i.e., patch, polacrilex gum or lozenge, nasal spray, or inhaler (puffer) are cost effective ($664 alone and $1,060 with behavior therapy) considering the estimated cost-benefit of a 40-45 year old moderate smoker stopping is $19,329.  There is little difference in efficacy between any of the nicotine delivery systems when they are appropriately selected for the patient and used properly.  There is generally a doubling of quit rates at one year when nicotine replacement is added to behavioral therapy alone.

1.
In general, the patient should not smoke while using nicotine medications in order to have the best long-term treatment result.  Nicotine medications allow cessation to be tackled in two phases.

a.
Habit is extinguished when the smoker stops lighting or chewing tobacco.

b.
Nicotine medications replace the peaks and the troughs of “free-based” nicotine with a stable less reinforcing pattern that creates the transition period between nicotine dependent brains and nicotine withdrawal symptoms after stopping therapy.

c.
Nicotine withdrawal symptoms may occur if the nicotine medications are abruptly stopped.  The quality and intensity of the withdrawal is different and less intense for some than when they abruptly stop tobacco use.  For this reason, the treating health-care professional should help the patient develop a gradual, nicotine-medication tapering plan.

d. Pregnancy FDA classification is category C for transdermal and gum and also C for Heavy heart.  Today my dad has had an abrupt turn for the worse, hypoxic/altered mental status.  He is in CT Angio right now and I'm awaiting the results.  We fear a PE.  HE may not survive this final blow.  I may have funeral plans coming up- or at best have an acutely ill father again for a week or so.  SO not sure about trip to DC right now.inhaler [puffer] and nasal spray

e. The rule of thumb in dosing nicotine medications is to give as much nicotine as the patient self-administered from tobacco to remain comfortable and avoid withdrawal symptoms

2.
Nicotine polacrilex (Nicorette) introduced in 1984, has 4-6 million prescriptions/yr.  Quit rate is 7% at one year, which was almost double the placebo rate.  When combined with behavioral methods produces better results than either approach by itself (7-15%).  Some studies show no benefit when used in an office setting.  This may be due to inadequate instructions for use.  There is 2 mg and 4 mg polacrilex in the oral gum and lozenge form.

3.
Nicotine transdermal released in January 1992, has the advantage of once-a-day dosing and constant levels of nicotine delivery (four products available).  This is the only nicotine medication that is not used “on demand”.  One-year non-smoking rates, after only a short, 6- to12-week treatment course, ranges from 10 to nearly 30Heavy heart.  Today my dad has had an abrupt turn for the worse, hypoxic/altered mental status.  He is in CT Angio right now and I'm awaiting the results.  We fear a PE.  HE may not survive this final blow.  I may have funeral plans coming up- or at best have an acutely ill father again for a week or so.  SO not sure about trip to DC right now.%.  Many of the reasons smokers could not use the polacrilex gum have now been bypassed with the transdermal delivery.  Skin irritation or allergy from direct contact and poor adherence to skin due to sweating remains a problem.  Although there are differences in the delivery membranes and blood nicotine levels between the four transdermal products, there is no difference in quit rates in comparable trials.  Two brands advise removal at night to reduce sleep disturbance.  

4.
Nicotine nasal spray became available in 1996.  Two sprays are closely equivalent to one cigarette's worth of nicotine since absorption is greater in the nasal mucosa. This nicotine medication relieves physical, breakthrough nicotine withdrawal symptoms within 30-90 seconds, making it the most effective rescue, or reliever, medication. The concern is whether this will become just another reinforcing route of administration without achieving abstinence from tobacco for some smokers.

6. Nicotine vapor oral inhaler (puffer) was introduced in August of 1998.  This may help initially with replacing the hand to mouth action of smoking by puffing on the plastic inhaler that looks like a plastic cigar tip (80 puffs equaling one cigarette equivalent of nicotine).

B.
Bupropion hydrochloride (Zyban, Wellbutrin) is the first nicotine-free, non-addicting agent to be approved by the FDA for smoking cessation, May 1997.  The mechanism of action is believed to limit the fluctuations of noradrenergic and dopaminergic neurotransmitters after reducing or stopping nicotine use.  These neurotransmitters are believed to mediate nicotine withdrawal symptoms.  Additionally, bupropion acts as a nicotinic receptor antagonist for about one-third of tobacco-dependent patients. Bupropion should be started 1-2 weeks prior to the quit date (150 mg day X 3 to 7 days, then BID) and continued for a minimum of 4-6 weeks after stopping all sources of nicotine until the neurotransmitters have readjusted.  Some patients have a more prolonged recovery from nicotine withdrawal and may need 12 weeks or more of treatment.  Four of five trials have shown consistent trends in reduction of nicotine withdrawal symptoms and all trials noted at least a doubling of abstinence rates compared to placebo at the end of treatment (range of 36-49%).  The range of one-year abstinence rates is in the 23-58% range. 

1.
Patient acceptability is high and serious adverse events are minimal.  

a.
Most common adverse event was insomnia (30-40%) and dry mouth (10%).

b.
All drugs that modify neurotransmitters can lower the seizure threshold.  No seizures occurred in the clinical trials for smoking cessation.  The rate of <1:1000 for seizures is the same for fluoxetine and bupropion, both safe antidepressants.  Screen for head trauma, family history of seizures and alcoholism. 

2.
May enhance cessation in combination with nicotine replacement in certain subgroups.  Studies on depressed smokers have not yet been published.  

3.
Pregnancy classification is FDA category B (no theoretical risk).

C.
Varenicline (Chantix) was released in July 2006 as the first agent that binds selectively to alpha 4- beta 2 nicotine acetyl-choline receptors.  It is a partial agonist that has a greater affinity than nicotine and effectively blocks nicotine from binding while it stimulates some receptor mediated activity.  The end effect is release of dopamine, a component of the reward pathway, to relieve withdrawal and craving.  Three trials with similar designs (12-24 weeks of treatment) had end-of-treatment quit rates 44% and at one-year 22-3% (12 weeks of meds) or 44% (24 weeks of meds).  Dosage is 0.5 mg X 3 days then BID for days 4-7, then 1.0 mg BID.

1.
Patient acceptability is high and serious adverse events are minimal.  

a.
Most common adverse event was dose-dependent nausea (40%) and insomnia (30-40%).

b.
Can use higher dosage when adequate NWS/craving is not controlled with 1 mg BID based on presence of adverse effects and patient tolerance.
2.
Screen all patients for psychiatric conditions prior to starting.  Studies on depressed patients have not yet been conducted.  

3.
Pregnancy classification is FDA category C (risk cannot be ruled out).

D.
Clinical Pearls of Pharmacotherapy
Both nicotine replacement (polacrilex) and bupropion have been shown to decrease post cessation weight gain while on drug (may be especially important in women).
1.
Nicotine medications
a.
Most common reason for previous failure is using too low a dose of nicotine medication(s).  Rough guide is to replace each equivalent of a cigarette with 1 mg of nicotine.  One US cigarette contains approximately 1 mg of nicotine, if smoked entirely (range is from 8 to 1.4mg).

b.
Use the delivery system that is best accepted by patient to improve compliance.

(1)
Polacrilex may satisfy “chewing” needs of spitting tobacco users.

(2)
Transdermal is best for smoker who wants to “forget about smoking habits”.

(3)
Use nasal spray for highly addicted smokers due to fast delivery.

(4)
Advise vapor oral inhaler for high “handling” or “hand to mouth” smokers.

(5)
Don’t be afraid to mix two or more methods of nicotine delivery, (cocktail).

c.
Prepare patient for each decrease in nicotine dose at time when they are ready to handle craving due to the neurotransmitter changes of lower nicotine.

2.
Bupropion
a.
Decreased intensity and frequency of cravings, loss of pleasure in smoking, improved mood and cigarettes not tasting good anymore are all signs that bupropion is having an effect even while person is still smoking.

b.
Use at lower dose in petite, elderly or women smokers.  Start at 150 mg SR per day for 1 or 2 weeks before increasing dose.  

3.
Varenicline

a.
Cannot be used with NRT due to nausea.  There is no theoretical reason why it cannot be combined with bupropion, but has not been studied yet together.

b.
May be increased to control NWS up to 2 mg BID until nausea or other AEs develop.

c.
Will not contribute to the control of depressive symptoms.  Monitor patients with depressive symptoms carefully, especially when tapering off.

4.
Combination treatments can be safely used with bupropion and nicotine or varenicline.

a.
Start bupropion one or two weeks prior to quit date.  If pt. does not achieve quit date on single therapy start nicotine replacement at next visit and follow normal tapering pattern.  Continue bupropion until 4-6 weeks after all nicotine is stopped or until patient no longer is bothered by nicotine withdrawal symptoms.

b.
Bupropion can be used in depressed patients with other antidepressants that effectively control depressive symptoms.  No serotonin syndrome noted with SSRI’s.  May wish to start at a lower dose (100 mg SR) and monitor for adverse events as you increase to the “tell tale” symptoms of neurotransmitter effect to reduce NWS.

c.
Patients with depression, chemical dependency and severe nicotine withdrawal may do best using combined nicotine replacement and bupropion and tapering slowly.  

5.
Follow up by telephone or office visit shortly after discontinuing medications can deter early relapse and check for recurrence of withdrawal symptoms or dysphoria.

V.
Summary
A. An increased understanding of the neurochemistry and genetics of nicotine addiction can prepare physicians to develop better approaches to control nicotine’s addicting pleasures and withdrawal symptoms that may impair attempts to stop smoking. 

B. Behavior modification and pharmacotherapy (nicotine, bupropion and varenicline) together substantially increase abstinence rates and should be offered as a standard of care in every treatment program.  

C. Addressing tobacco use at every clinical visit, use of brief behavioral interventions with reluctant patients and offering effective therapy to receptive patients is the responsibility of every health professional.

D.
Medical interventions should be tailored to the individual smoker’s risk profile, for ethnic and cultural backgrounds and for the reasons why the smoker uses tobacco (e.g., boredom, craving, stress, pleasure).
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